within the purposively sampled groups of FA (n=312) and people NA (n=417) -an anonymous survey was conducted concerning their socioeconomic status, participation in LTPA, smoking and alcohol consumption. The age of examined FA and NA ranged from 18 to 51 years. Respondents' participation in LTPA was measured as follows: frequency, time and forms of LTPA. For evaluation of respondents' smoking status in the last six months the following categories were used: I do not smoke, I smoked occasionally, I smoked 1 to 10 cigarettes/day, and I smoked more than 10 cigarettes/day. Variables describing alcohol consumption involve frequency of drinking alcohol beverages and type of consumed alcohol beverages. It has shown that among male FA was a significantly lower rate of non-smokers, as compared to male NA. No correlation was found between LTPA and smoking and alcohol consumption among women FA and NA. Negative correlation between participation in LTPA and smoking and alcohol consumption was found in both male groups. The results obtained allow us to draw a conclusion that promoting participation in competitive sports or LTPA is a valuable means to complement intervention programmes focused on the reduction and elimination of tobacco smoking and alcohol consumption addressed to men..
Introduction
Unfavourable health-related behaviours (poor diet, physical inactivity, smoking, heavy drinking) result in an increase in morbidity and mortality at any age (US Department of Health and Human Services, 1991) . Indices of mortality and disability among people practicing pro-health habits are lower by half as compared to people practicing bad health habits. People with several different anti-health habits cause a substantial increase in unnecessary health-care costs (Health Care Spending to Consume 14% of Gross National Product in 1992 whereas practicing of multiple pro-health habits is correlated with considerable savings of costs born by health-care (Leigh and Fries 1992) .
Numerous studies demonstrate that participation in leisure time physical activity (LTPA) may be a factor entailing change of different negative behaviours. Several cross-sectional studies confirm a weak inverse relationship between leisure time physical activity (LTPA) and smoking among adults, both men and women (Kannas 1981 , Bjartveit et al. 1983 , Klesges et al. 1990 , Peel et al. 2005 . The study conducted in The United States students population also document that the percentage of smokers among practicing school sports is lower than among subjects of the same age not participating in sports (Pate et al. 1996) . However, other researchers find no evidence of any relationship between smoking and LTPA (Sedgwick et al. 1980 , Marti et al. 1987 , Krick and Sobal 1990 , Johansson et al. 1991 , King et al. 1996 . In these studies most of the respondents reported lower than recommended level of LTPA. Presumably, studies conducted among individuals more active would deliver more information about associations between exercises and smoking.
Compared to non-smokers, smoking men and women seem to be not only more likely to be inactive, but also to consume more alcohol (Emmons et al. 1994) . However, other investigators underline that physical activity has differentiated effects on particular factors, such as smoking or alcohol consumption (Sobal et al. 1992, Dishman and Sallis 1994) .
The numerous studies do not find any proofs for any correlations between physical activity and alcohol consumption among men and women (Sallis et al. 1992 , Wankel and Selfton 1994 , Johnson et al. 1998 , Schuit et al. 2002 , Chung et al. 2007 ). However, the inverse relationship between level of LTPA and alcohol consumption is noticed among young female Europeans from 21 countries (Stoptoe et al. 1997) .
The purpose of this study was to recognise the relationship between participation in competitive sports and LTPA and tobacco smoking and alcohol consumption among adults. The following hypotheses were assumed: 1. There are significant differences in tobacco and alcohol consumption among former athletes and non-athletes. 2. Participation in LTPA is negatively associated with smoking and alcohol consumption in both groups (men and women).
Methods

Participants
The research conducted in Spring-Summer periods in the years 1997-2002 embarked two groups: former athletes (FA) (n = 312; men n=175, women n=137) and a group of people with no professional sports experience -either in the past or at presentnon-athletes (NA) (n = 417; men n=197, women n=220).
The definition of FA was taken from previous study (Telama 1994) and was as following: people who (in the past) took part in training and competition in sports clubs.
Purposive sampling has been conducted with the use of the easy access method. The age of examined FA and NA ranged from 18 to 51 years. Sports career duration of former athletes (both men and women) ranged between 1 -18 years, most frequently it was 7 -15 years. The participants of Poland, Europe, world and Olympic Games comprised 20% of this group.
Data collection and procedures As the research technique, the method of diagnostic poll was used with an anonymous mail questionnaire including 72 closed and semi-open questions concerning socio-economic characteristics of the respondents and their health-related behaviours and attitudes. This paper considers only this part of the material collected that concerned participation in LTPA and smoking and alcohol consumption.
Respondents' participation in LTPA was measured as follows: -frequency of undertaking LTPA in the week preceding the survey, -time spent on LTPA in the week preceding the survey, -LTPA forms practiced in the last workday preceding the survey. For evaluation of respondents' smoking status in the last six months the following categories were used: I do not smoke, I smoked occasionally (not every day), I smoked 1-10 cigarettes/day and I smoked more than 10 cigarettes/day.
Variables describing alcohol consumption involve frequency of drinking alcohol beverages and type of consumed alcohol beverages in the last six months.
Data analysis
Distributions of socioeconomic and health behaviours by gender and participation in competitive sports were evaluated using a one-sided twoelement structure test. In statistical analysis of the relationship between the variables describing participation in LTPA and smoking and alcohol consumption χ 2 test for independence with Yates` correction was used. The power and direction of the association between the variables were tested with Kendall's τ -c correlation coefficient. The value of this coefficient ranges between < 1 and 1>, where τ = 0 means no correlation between the tested variables, 
Results
Analysis of socio-economic characteristics of respondents revealed that women with previous sports experience, as compared to the NA women, had significantly higher educational level, higher rate of white-collar workers, and of married individuals. The rate of pupils and students and women professionally inactive was lower among FA than among NA. The men FA, as compared to men NA, were younger, had significantly higher educational level, higher rate of professionally active individuals -in particular white-collar workers, and higher rate of married individuals (Table 1) . Distribution of socio-economic features found in groups of male and female NA was similar to this typical of the middleaged Polish population but in the FA groups a higher-than-average social status was found (Central Statistical Office 2004).
The surveyed female groups did not differ with respect to smoking habits. Among male FA a significantly lower rate of non-smokers was found, as compared to male NA (p ≤ 0.05) ( Table 2) . Male FA habits with respects to smoking did not differ significantly from these habits among FA women, as well as among NA women.
In the surveyed material -both among women and among men -no significant correlation occurred between professional sports experience in the past and frequency of alcohol consumption (Table 2) . However, statistical analysis performed in paired groups FA women -FA men and NA women -NA men confirmed significantly higher frequency of alcohol consumption among men than among women (FA: p ≤ 0.01 and NA: p ≤ 0.001).
The type of consumed alcohol beverages was not related to previous sports experience among women and men (Table 2) . Significant difference with respects to the type of alcohol consumed was related to the sex of the subjects; both in the FA group and in the NA group alcohol consumption structure was more favourable among women than among men (FA: p ≤ 0.001 and NA: p ≤ 0.001).
In both studied groups of women no correlation was found between frequency, duration and forms of participation in LTPA and tobacco smoking. A negative correlation between tobacco smoking and frequency and duration of LTPA was, however, found in both male groups; the power of this correlation was slightly higher in the male NA group. LTPA forms undertaken by the respondents were not related to their smoking habits ( Table 3) .
Frequency of alcohol consumption showed no significant association with any of the variables describing participation of male FA and both groups of women in LTPA. To the contrary, among male NA significant increase of alcohol consumption frequency, accompanied by low frequency of participation in LTPA and low-intensity forms of LTPA, was found (Table 4 ).
In both groups of women no correlation was found between any of variables characterising participation in LTPA and alcohol consumption structure, either. The type of alcohol consumed was, however, positively correlated with the time spent by male FA on participation in LTPA although the power of this correlation was poorly marked. In the male NA group all analysed LTPA-related variables (in particular its frequency) were significantly negatively correlated with alcohol consumption structure. Low Kendall's τ coefficients are indicative of low (Table 5 ).
Table 3 Associations between variables describing participation of female (F) and male (M) former athletes (FA) and non athletes (NA )in LTPA and smoking
Discussion
The comparison of health-related behaviours in FA and NA has shown that participation in competitive sports in the past encourages men to reduce smoking. Because the previous study have documented that the population groups at high risk of smoking are people of young age, low income and low educational status (Pomerlau et al. 1997 , Bobak et al. 1998 , Laaksonen et al. 2001 , it is conceivably that our results could have been partly determined by the higher social status attained by former athletes (Table 1) . As far as we know, the study of smoking status among FA had not been conducted, so we were not able to compare our findings with other ones.
The studies on correlation between participating in LTPA and tobacco smoking carried out so far have yielded contradictory results, e.g.: it was demonstrated that physical exercise is reversely correlated with tobacco smoking (Shephard 1989, Conway and Cronan 1992) , however those findings were not confirmed in the US National Adult Fitness Survey (President`s Council on Physical Fitness and Sports 1974), and other surveys (Perrier 1979 , Marti et al. 1987 . The results of studies measuring smoking with the number of cigarettes smoked per day or by smoker status confirmed the assumption that smoking and physical activity are negatively correlated although the power of this correlation is not a very high one (Blair et al. 1985) . A negative correlation between physical activity and smoking was also shown in a study of over ten thousands university students in 21 European countries (Steptoe et al. 1997) . Sedentary lifestyle has also been dokumented as significant predictor of smoking in study of adults in the European Union (Varo et al. 2003 ). Based on a study with Navy men, Abood and Conway (1992) demonstrated that physical activity may be a healthy alternative to smoking. Mummery et al. (2007) found a reverse correlation between LTPA and tobacco smoking in a representative group of subjects aged 60 and more, residents of New Zealand. The study of Canadian adults (aged 65+ yr, n=12,611) has shown that the relationship between smoking and monthly moderate-intensity physical activity lasting > 15 minutes was especially noteworthy for men, but was significant for both gender (Kaplan et al. 2001) . The earlier investigations conducted in Canada demonstrated that significant lower smoking rates were associated with higher levels of physical activity among young males (17-40 years age), older males (40-70 years of age), and young females (17-40 years of age) (Faulkner et al. 1987) . Studies of Korean women and men (n=5554, age 18-74) showed that smoking male subjects were 1.48 times more likely to be physically inactive than male subjects who were former smokers or who had never smoked. In this study, no relationship between smoking and LTPA among female subjects was found (Chung et al. 2007 ). Some works available in the literature do not Note: Number of degrees of freedom (df) = 12; n.s. -correlation non-significant statistically; * -correlation significant at p ≤ 0.05; **correlation significant at p ≤ 0.01; *** -correlation significant at p ≤ 0.001 confirm any relationship between the above behaviours. A study of 753 males showed that the probability of smoking is similar among men who increased their physical activity and among those whose activity remained unchanged. In the opinion of the study authors, correlation between physical exercise and smoking may be however modified by the socio-economic status of the subjects as professional physical activity (physical work) is more prevalent in lower-status groups where smoking is more widespread (Heath and Kendrick 1989) . Other researches also found no evidence of any relation between smoking and LTPA among men (Sedgwick et al., 1980 , Krick et al., 1990 , Johansson et al., 1991 , King et al., 1996 .
Our study, reinforce the impression from published reports that participation in LTPA is associated with being non smokers among men, but not among women. Analysis of particular variables characterising participation in LTPA allows for a conclusion that frequency, time duration and forms of this participation are correlated with smoking among men in a different way and with varying power. Longer duration and higher frequency of recreational exercise show favourable association with smoking reduction. However, there is no relationship between LTPA forms and tobacco smoking in any of the above-mentioned groups. It may be henceforth concluded that in programs promoting participation in LTPA and non-smoking among men the emphasis should be put on the increase of exercise frequency and duration.
The statistical analysis of the own study results confirms a favourable correlation between frequency and forms of participation in LTPA and frequency of alcohol consumption among men with no sports experience in the past. In both studied groups of women and in the male FA groups, the discussed characteristics were independent. The type of consumed alcohol was not correlated with any variable describing participation of women in LTPA but such a correlation was found in male groups. However directions of the correlation shown was different. In the group of male FA, prolonged duration of LTPA was accompanied by an increase of the rate of subjects drinking high-grade beverages. In the surveyed male NA group, consumption of high-grade beverages was accompanied by the following factors: lower frequency, shorter duration and lower intensity of LTPA.
The data on alcohol consumption and physical activity are confusing. Wankel and Selfton (1994) have found no association between physical activity and alcohol use among men and women. Study conducted among Korean men and women (18-74 yr) has proven that there was no significant difference between drinking habits and level of LTPA (Chung et al., 2007) . The study of American university women and men (n=576, mean age 24.5±2yrs) also support this conclusion (Johnson et al., 1998) . Among the Dutch population (aged 20-59 yr) excessive alcohol consumption was not associated with low physical activity. Both the inactive and active groups had similar proportion of excessive drinkers. In this study any information about the location of drinking was collected. Therefore the authors cannot investigate if the active subjects, is due to drinking in canteens of sporting clubs (Schuit et al., 2002) . The study conducted among young Europeans from 21 countries noticed that alcohol consumption was negatively related to level of LTPA among women but not among men. The authors suggest that team sporting events are frequently followed by drinking in the bar, and this may offset any salutagenic effects of exercise (Steptoe et al., 1997 
Conclusions
The results of our research show that taking part in competitive sports in the past favours the tobacco smoking reduction by male FA. It has also been proven that higher participation of men in LTPA is correlated with the control of tobacco smoking and lower high-grade alcohol consumption (in both studied groups) as well as less frequent alcohol use in the NA group. The demonstrated correlations between behaviours are stronger in the group of men NA (with a lower social status) than in the group FA.
The results obtained allow us to draw a conclusion that the promoting participation in competitive sports and LTPA is a valuable means to complement intervention programmes focused on the reduction and elimination of tobacco smoking and alcohol consumption addressed to men.
